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(57) "Th® invention relates to a method of 

applying a coating by physical vapour deposition onto 
an artlde of organic material, In particular of non- 
conductive organic material such as plastic and/or 
epoxy material, especially ABS (Acrylonitnle-Butadlene- 
Styrene Copolymers) and polymers with high 
tamperature resistance, or onto an article of another 
composition coated with such organic material, wherein 
a Cr layer is deposited on tiie article prior to 
deposition of said coating to form a diffusion barrier 
for water coming from said article, said Cr layer 
itself being deposited by a physical vapour deposition 
process comprising at least the following steps: 

a) depositing a first tayar of Cron said article 

In a physical vapour deposition apparatus using an 
arc evaporator or cathode sputtering source, or in 
a combined arc evaporator and cathode sputtering 
apparatus, using zero bias, and 

b) subsequently applying a negative bias voltage to 



said article having said first layer of Cr and 
depositing a further layer of Cr on said first 
layer using Cr ions in the same physical vapour 
deposition apparatus. 
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Description 

[00011 The present invention relates to a method of applying a coatino by physical vapour deposition onto 
nr nroanic rnalarial in particular of non-conductive organic material such as plastic and/or opoxy matenai. 

5 jSdai^AS tCont^^^^ CopolymeS and polymers with high temperature 

VtS^SciVnoS^omou coated with such organic material. Furthemiora. the present invention relates to 
an article of oroanic material having a coating applied by a physical vapour deposition process. 
10002] It Is known to coat plastic articles by physical vapour deposiBon. for example to P^^^^f^^^^^^l 
Lungs of specific colour* and coaUngs which are resistant to wear and scratching. Such coated arfc^" JJV e-fl- 

10 S items of amhitectural hardware, such as door hardware. I.e. handles finger plates ete. or 

taps and other water conducting fittings. Such coating processes have in the past mostly been earned out with an 
interiayer of nidcel, . ... -u, , 

[00031 In addition to the coating of plastic articles by physical vapour deposition, it is also POM'b'e 
consider providing metal articles wfth an organic coating, for example alloy wheels wHh an epoxy coatng, with a 

15 further coating then being deposited by a physical vapour deposMon process. 

[00041 Besides the nofrconductivo character, another the major problem of applying a coating by phi«icai vapour 
deposition to plaslic/epoxy artides or . coatings arises in. the degassing of P'?f "JP^^^^S^ 
vaoour fends to be absorbed in the organic material and cannot be dagassetf completely by aheatlreatrtent Thfc 
■ meS iSt degassin^^^^ be carried out under vacuum ehvironment conditions In the PVD coating apparatus. The 

20 degassing requirements signiflcanfiy restrict the producflvlty of the f>VD apparatus and subsfantally increase the 
cost of the process. - ^ • 

rooosi The object of the present Invention is to provide a remedy for this problem, so that extensive degassing 
can be minimised, so that the PVD coating process cen be carried out economically and so that long-temi problems 
associated with adsorbed water vapour in the plastic coating are avoided. 

25 [00061 In order to satisfy this object, there 15 provided,. In accordaiice with the present invention, a method of 
* theinitiallynamedkindwhichlscharacteri2ed.!nthata.Qr!^^^^ . 
of said coating to form a diffusion barrier for water coming ffx)m said article, said Cr layer itself being deposited 
by a physical vapour deposition process comprising at least the following steps: 

30 a) depositing a first layer of Cr on said article in a physical vapour deposition apparatus using an arc 

evaporatoror a cathode sputtering source, or a combined arc evaporator and cathode sputlenng apparatus, using 
zero bias, and 



35 



b) subsequently applying a negative bias voltage to said article having said first layer of Or and depositing a 
second layer of Cr on said first layer using Cr Ions in the same physical vapour deposition appar^atus, with the 
negative bias voltage preferably being a moderate bias voltage, e.g. In the range from 10 to 50 V. 

Preferably the step a) Is followed by a treatment step in the same apparatus in which an elevated negative bias 
voltage higher than that of step b) and typically In the range from 200 V to 700 V. especially about 500 V is 
applied to the first Cr layer and said first Cr layer is bombarded with inert gas ions, such as argon, or metal 
^ ions generated by the apparatus, typically in the arc evaporation mode. This produces at least onp of the 
following effects: 

plasma activation of the free surface of the first Cr layer, 
^ . - etching of the free surface of the first Cr layer. 

implantation of Or ions into the first Cr layer 

Implantation of Cr Ions into a surface layer of the article beneath said first Cr layer and 

30 

densification of said first Cr layer. 



55 [0007] Thus, according to the present invention, at least one layer of Cr is deposited on the plastic article. 
[0008] it has namely been found that the Cr layer oxidises In use and in doing so fornns a very stable layer 
which acts as a diffusion barrier for water vapour present In the substrate. TTius, rather than trying to ensure full 
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degassing of the article prior to coating, the present Invenfion proposes an alternative course of action i" wh''^ 
vJer vapour migration ffx.m the article Is limited by the Cr layer and l>y the ve.y stable chromium oxide layer which 

rooOSl The chromium oxide layer can arise in differenl ways. First of all. the conditions in the physical vapour 
5 deposition apparatu3 can lead to some of the oxygen contained In the water adsorbed In the article ^actm^^^^^ 

J!oZm to form chromium oxide. Secondly, the coatings deposited on the Cr layer are still porous to oxygen to. 
some degree, so that oxygen from the atmosphere can penetrete the coating provided on the Cr layer and react wrth 
the Cr to form the chromium oxide. ^ uk^^ 

[0010] It Is a particular advantago of the chromium sealing layer that oxygen does not just react with Cr ai the 
10 grain boundaries but rather reacts with it over the full surface, 

[0011] As can be appreciated from the foregoing, the Cr layer is preferably deposited in several steps. Articles 
consisting of organic materials such as plastics and polymers are typically non-conducting, so that H is not 
possible to appV a bias voltage to them in an attempt to attract charged chromium ions onto the surface of the 
article. However, the present Invention recognises that it is nevertheless possible to deposit Cr onto such f 
IS nonconducting article, or onto an article having a non-conductlve surface - such as an epoxy-coated metal wheel - in 
a physical vapour deposition apparatus, because the conditions prevailing in a physical vapour deposition apparatus 
during coaling means that some of the Cr Ions will become neutral, will reach the surface of the article because of 
kinetic considerations and will be deposited there. 

rod 2] Once a thin layer of Cr has been deposited in this way. the article will have a conductive surface and it 
20 Is then possible to apply a bias voltage to the article, i.e, to the first Cr layer. The article Is held by a 

metallic fixtura and the thin chromium layer deposited on the article forms a bridge to this metallic fixture, so 
that a bias voltage applied to the metallic fixture is automatically applied to chromium layer on the article by the 
chromium bridge. This voltage can then be used to promote the attraction of Ions so that the article Is subjected to 
Ion bombardment The Initial Ion bombardment is preferably carried at a relatively high bias voltage, typically in 
the range from 200 V to 700 V, for example 600 V. in order to ensure adequate ion treatment of the surface. 
[0013] This ion bombardment has several effects. On the one hand. It produces ion etching of the first layer of 
Cr. which promotes the bonding of ions subsequently deposited on and coating the surface of the first layer. 
Secondly, the Ion bombardment results In chromium Ions being deposited within the fir^ layer and. provided 
sufficient bias voltage is present, in some chromium Ions penetrating the first layer completely and becoming lodged 
In the surface layer of the article. I.e. In the organic material of the article. These implantation mechanisms 
promote the adhesion of the chromium layer to the article and also serve to densify the first chromium layer, 
[0014] Furthermore, even If Cr ions are not implanted into the substrate material during ion bombardment, the 
plasma present in the physical vapour deposition apparatus serves to activate the substrate surface to promote 
subsequent coating. 

35 [0015] Once the surface of the article has been etched and activated in this manner, chromium Ion deposition Is 
conUnued, but at a more moderate bias voltage of typically 10 to 50 V, especially about 30 V. so that a further 
layer of Cr is deposited on the surface of the article. The deposition of this further Cr layer at moderate bias 
results in a denser Cr layer with a better bam*er capacity for water and water vapour, 

[001 6] Whereas the first layer of Cr typically has a thickness of up to about 0. 1 pm max. the farther layer is 
conveniently executed with a thickness In the range 0.1 pm to 0.4 pm, with 0.2 pm being considered sufficient for 
most purposes. 

[0017] Once the total Cr coating has been performed In this way, the actual coating required can be deposited. 
It Is possible to deposit this coating straight onto the further Cr layer, using known physical vapour deposition 
techniques. It Is, however, frequently better to first apply a CrtsI Interface layer to Improve the adhesion between 
the chromium and the top coatings, In particular ceramic top coatings, which are subsequently applied. 
[001 8] Once the CrN Interface layer has been deposited, or after deposition of the further Cr layer if no 
Interface layer Is provided, the actual desired coating Is then deposited on tho article, for example to give the 
required colour and/or abrasion resistance of the surface. Typical coatings are, for example, applied In the form of 
a stack of coatings comprising altemating layer sequences of various materials. Coatings which are of particular 
interest comprise coatings selected fipom the group comprising CrN-CrC. Crt^- CrZrN-ZrN and Crt^-CrO-ZrCN. 
However, other coatings may also be applied, such as TIN or TIAIN. 

[0019] Coatings containing nitrogen are most conveniently deposited by introducing nitrogen into the atmosphere 
of the physical vapour deposition apparatus. Coalings Involving cariDon can either be produced from graphite cathodes 
or by Introducing suitable organic gases Into the atmosphere of the physical vapour deposition apparatus, such as C2H2, 
[0020] Further preferred embodiments of the method and of articles coated in accordance with the method are set 
forth In the claims appended hereto. 

[0021] The Invention will now be described in more detail wKh reference to a preferred embodiment and to the 
accompanying drawings, In which are shown: 
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Rg. 1 a coating plant particularty suited to canying out the method of the Invention, and shown in 

Fia 2 tteSe l!;&e method parameters used for applying a coating by physical vapour deposition lo 

the apparatus of Fig. 1 and the method parameters of table 2. 
rnn,9i Tumlno first to Fio 1. there can be seen a preferred coating apparatus used for camrtng out the method 

20 SSTn J?e<issa T"*^^^ case. Since ea^h target only has to be opemted In one of the two above 

fnAnfinnpd modaft A « will be dlscussed tn mope detail later. .... 
S Zt tZZ numeral 35 Indicates a turbomolecular pump which sen/es for the evacuation o' *e 
SerinSe dosed state. I.e. when the chamber door, are In the bn^ken 

sSematolhr indicates a supply connection for an inert gas, such as argon, while the supply "•'"action 38 sewes 
25 ?o?JT;SSrof ni^gen. ILhlch is required in this example. A further supply connexion 39 Is provided for 
introducing a carborwontaining organic gas such as acetylene into Ihe treatment chamber 
r00251 Fig. 1 mo,Bovershow9asubstralacamer40wmichrriatesaioundacenlrala»s42andw1i.chc^^^^ 
substrate holders 44. which In turn rotate about their axes 46. so that the desired layer formation can fake place 
e^S^To^ fte subsfr^tes or articles 10 mounted on the substrate holder as the substrates or articles mn past the 

Afferent targets. ^^^1^ ^ around their own axes 48. If this is necessary to acWeve 

Lppmpriately unHom, coaling. Hiis may be necessanr If complex shapes are invoh,ed Jn some cases rt is perfectly 
sufficient for the substrate cBfrier 40 to simply rotate about Hs central axis 42. without other rotations of the 
substrate holders 44 or of the articles 10 being necessary. 
^ 100271 In the present case a plurality of lilte articles 10. for Bxariipledrcularnjses for door handles are 

Said on the subsUata holders 44 and loaded into the treatmem chamber with the doars open. ^Je ^f*^*"* 
b then dosed by swinging the two doois shut fmm the position shown in contnuous lines in Fig. 1 nrto tt^e chain- 
dotted DosiHon and locking Ihem In this position. Argon is then introduced via the supply connection 38 Into the 
SSSpS 0^ mVchamber. and the chSmber Is simultaneous^ evacuated using the high vacuurn P7P[nO ^5. 

40 so that after a certain time Ihe chamber atmosphere consists at least substantially only of argon at reduced pressure. 
[0028] During this process or shortly thereafter, the articles 10 are heated using healers provided InsUe ttie 
d,amber (not shown) until the articles have reached a temperature of. for example, sfightly over 100 C. Thereafter, 
the targets 24 and 26 ar« taken Info operation in the arc discharge evaporation mode. M with no Was voltage 
applied to the articles 50. which Is m any event not possible because these consist of a plastc material, I.e. of 

45 an organic, non-conductive material such as ABS. 

[00291 AscanbeseenfromSectionAofthetableofRg.2.theturt)omolecularpumpis pumping at 66 /.of Its 
maxirnum pumping speed. Ihe substrate support 40 Is rotating at 30 % of its maximum speed. I.e at aboul3 rpm. and 
the argon flow Is selected to achieve an argon partial pressure In Pa of 5.8 6-1 In the treatment chaml>er. The 
cathode current at each of the tai^ets 24 and 261s set to 100 A. and the process runs for a total of a minimum of Z mm. 

so at zero bias voltage. Cr tons pmduced by the arc discharge at the targets 24 and 26 are present m the plasm a 

within the vacuum chamber and some of them win Impinge on the surface of the articles 50, Some of the Cr ions will 
In particular recombine wHh electmns and Impinge on the surfaces of the articles as neutral atoms or molecules, 
■nius during this firal stage of the process, some chromium is deposHed on the surface of the articles and a nrst 
chroiTiIum layer 12 (Fig. 3) is formed, typically vi^ a thickness of a maximum of 0.1 pm. Fig. 3 shovw only a secoon 

55 of the surface of the article 1 0 virfth the coating in order to clarify the coating scheme. 

[0030] Once such a layer 12 has been created, the process moves Into the step B of table 2. Now a relatively 
high bias voltage of 500 V Is appUed to the articles present on the substrate carrier and substrate t»oldeis. This 
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is possible beoauso the first Cr layer (52 in Fig. 3) is conductiva. The pumping speed of the ^"'Jo^^^^^^^ 
Is Sow increased to Its maximum value, the rolalional speed of the substrate earner remains ""^anfle^ « 
te maximum value and the targets 24 and 26 are operated again in the arc evapora Ion mode for a lotel of 90 s. with 
t^SJe being switched off for the first 30 s. and then sv^tched on for a period of 60 s^wjth the cathode 
^ current at each target being set at 100 A. The argon flow into the chamber is reduced so that the argon partal 
' SSu^^^^^^^^ treatment chamber amounts to 1.2 E-1. This, coupled with the high pumpmg speed ^^^^^^^ 

Kmolecular pump 35. means that any materials outgassing from the articles or dis bdged from the ^^^f^^^^^^ 
Sn bombardment ai^ th^n extracted via the vacuum system. During this treatment with ion bombardment at the bias 
voltage of typIcaiV 500 V, the surface of the first Cr layer is cleaned and subjected to plasma acuvation The 
enSgy cfistfSuti^^ that some Cr ions are deposited withm^^^ 

layer 52. and indeed some are implanted into the plastic surface of the article, or example a 14. TOs precess 
densifies the first Cr layer and promotes its adhesion to the surface of the article. Because of the high lanetic 
energy Involved there is relatively little if any net growth of the first Cr 1 2 layer dunng this stage. 
[00311 Following this treatment B, the treatment stage C is commenced. The argon flow Is increased again so that 
an argon partial pressure in Pa of 5.8 E-1 prevails in the treatment chamber, the rotational speed of the subs^ate 
carrier 40 Is maintained constant at the previous level (3 rpm). and the bias voltage is dropped to a more moderate 
level of. In this example, 30 V. 

[00321 The cathode current is again maintained at each of the targets 24 and 26 at100 A. and the treatment is 
continued in the arc evaporation mode for a period of a minimum of 5 min. In this mode, further Cr ions stnke the 
surface of the first Cr layer and are deposited there building up a further dense Cr layer 16, typically wrth a 
thickness In the range from 0.1 pm to 0,2 fjm- ^ . ^ u 

[0033] Once this precess step C has been completed, the barrier layer to prevent water diffusion has now been 
completed, and the actual coaling of the article can start. In this example an interface layer CrN 18 In Rg. 3 Is 
first deposited on the further Cr layer 16 in accordance with.step D of the process of Fig. 2. 
[0034] It will be noted that the settings of the turt)omolecular pump and of the speed of rotation of the 
substrate holder are maintained and that, instead of supplying argon to the process^chamber, a flow N j now 
supplied via the supply connection 38, This flow of N z is selected such that the partial pressure In Pa of nitrogen in 
the treatment chamber amounts to 4.0 E^l , The cathode current of each of the targets 24 and 26 is again maintained 
at 100 A and the target is again operated In the arc evaporaUon mode. These parameters result in the deposition of 
a layer of Cri^ with the N being supplied from the atmosphere within the chamber of the physical vapour deposition 
^ apparatus. This treatment Is carried out for a minimum of 5 min. and results in a coating of ca. 0.1 to 0.2 \im thickness. 
[0035] Following this, the zirconium Urgets 28 and 30 are taken into operation In addition to the chromium 
target The conditions for this stage of the operation are set forth at SecUon E of the table of Fig. 2. It will be 
noted that the pumping speed and the speed of rotation ere maintained as before, that the bias voUage is maintained 
at 30 V and that the flow of N ^ is increased so that the partial pressure In Pa of nitrogen in the treatment chamber 
amounts to 6.1 E-1 . The cathode current at each of the targets 24, 26, 26 and 30 is set at 1 00 A. 
[0036] This process stage is also carried out for a minimum of 5 min. and results in the deposition of a CrZrN 
tayer20 of about 0.2 \im to 0.4 pm thickness. 

[0037] Once this layer has been deposited, the process enters the final stage F in this example. The aim now is 
to deposit a layer 22 of ZrCN onto the article. In this method step F the pumping speed and the rotational speed are 
kept constant, the bias voltage is Increased to 50 V and deposition Is effected using the Zr targets 28 and 30 only. 
The cathode current at each of the 2r targets is increased to 150 A. The nitrogen flow, necessary to supply nitrogen 
• to the atmosphere of the chamber is increased so that the nitrogen partial pressure in Pa amounts to 8.3 E-1 . A 
cart)on containing gas in the form of C jtii ^ added via the further supply connection 39 into the chamber atmosphere 
at a rate sufficient to produce a partial pressure there in Pa of 3.0 E-2. The treatment Is carried out for a 
^ minimum period of a further 6 min. and results in the deposition of the desired layer 22 of ZrCN of typically 0.1 to 
0.2 ym thickness. The 2r target is operated here in the arc evaporation mode. 

(0038] Once the ZrCrN layer has been completed, the articles 14 have been provided with the required coaling and 
can be removed from the apparatus. They now typically have a golden colour, given by the coating materials selected. 
[0039] Various modifications ofthis process are possible. 
' ^ IP040] First of all, rather than depositing just a single layer of CrZrt^ and a single layer of ZrCN, a plurality 

of alternating layers of CrZrN and ZrCN can be deposited, by allemallvely switching between the process steps E and 
F, which are then operated for a shorter period of time for each layer of the coating; e.g., for 1 minute per layer. 
[0041] Secondly, it is possible to deposit the coatings in the steps E and F by operating the targets in the 
cathode sputtering mode. This is done by adjusting the process conditions to values suitable for operation as an 
Imbalanced magnetron. Suitable values are given in the above mentioned document EP-A-0 439 561. 
[0042] Moreover, h Is not necessary for the coatings of stops E and F to be both deposited by the arc 
deposition mode or both by the cathode sputtering mode, one coating can be applied by the one method and the other 
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coating by the other method. 

[00431 It should also be menUoned that the coating quoted here is simply one coating by way of example, other 
coatings known per ee can readily be used. The important consideration is the provision of the Cr layer to ad as a 
water diffusion barrier. If another material is used in the coating scheme then target 30 can be formed of this other 
metflL 

[0044] Other physical vapour deposition processes can also be used to deposit either the first Cr layer or the 
second Cr layer as required 

[0045] Finally, it should be mentioned that experiments have been conducted with the coating quoted above and 
with a similar coating having a top layer of CrC to lest Ihe con*oslon resistance. 

[0046] After 1 000 hours neutral salt spray test, no failure of PVD coating in contact yMlh the substrate or of 

the substrate itself has been observed. 

[0047] In UV tasting no failures have been observed. 



Claims 

1, A method of applying a coating by physical vapour deposition onto an article of organic material, In particular 
' of noiv dondudive ofganic.material.such as plastic and/or epoicy msitefialj especilally ABS (Acrylonitrile- 
ButachenelStyrene'cbpoiyrners) and polymers with high temperature resistance/or onto an article of another 
composition coated with such organic material, 
characterised in that 

a Cr layer is deposited on the article prior to deposition of said coating lo font) a diffusion barrier for water 
coming from said article, said Cr layer itself being deposited by a physical vapour deposition process comprising 
at least the follcTwing steps: 

a) 'depositing a first layer of Cr on said article in a physical vapour deposition apparatus using an arc 
evaporalbr or cathode sputtering source, or in a combined arc evaporator and cathode sputtering apparatus, 
using zero bias, and 

b) subsequently applying a negative bias voltage to said article having said first layer of Cr and 
depositing a further layer of Cr on said first layer using Cr Ions in the same physical vapour deposition 
apparatus. 

2. A method in accordance with daim 1 wherein said negative bias voltage lies in the range from about 10 V to 
about 50 V and is typically about 30 V. 

3. A method in accordance with daim 1 or daim 2, wherein the step a) is followed by a treatment step in the same 
apparatus in which a negative bias higher than that of step b) is applied to said first Cr layer and said first 

Cr layer is bombarded with Cr ions to produce at least one of the following effects: 

plasma activation of the free surface of the first Cr layer, 
etching of the free surface of the first Cr layer, 



Implantation of Cr ions Into the first Cr layer 



implantation of Or Ions into a surface layer of the artide beneath said first Cr layer and 
denslfication of said first Cr layer. 



4. A method in accordance with daim 3, wherein said higher negative bias voltage lies in the range fi'om 200 V to 
700 V and is typically approximately 500 V. 

5. A method in accordance with any one of the preceding daims wherein the thickness of said first Cr layer lies in 
the range up to a maximum of about 0.1 pm. 

6. A method In accordance v^th any one of the preceding daims wherein the thickness of said further Cr layer lies 
in the range from about 0.1 pm to about 0.4 pm. 
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7 A method In accordance with any one of the preceding daims, wherein, said treatment at a higher bias voHage 
and the deposition of said further layer preferably takes place using arc evaporation, which is optionally also 
used for the deposition of the first said layer. 

8 A method in accordance with any one of the preceding daims, wherein an interface layer of CrN to improve 
adhesion between the Cr layers and said coating is deposited on said further layer by introducing nitrogen into 

the physical vapour deposition apparatus and using an arc evaporation process and/or a cathode sputtering pmcess. 

9. A method in accoitiance with daim 7, wherein a gradual transition in composition is made on changing from the 
deposition of said interface layer of CrN to said coating or to the first layer thereof. 

10. A method in accordance with daim 9, wherein said gradual transition is effected by redudng the now rate of 
' nitrogen into the treatment chamber and/or by reducing the percentage of Cr In the interface layer during layer 

growth while simultaneously Increasing the proportion of one or more elements of the layer following the 
interface layer. 

11. A method In accordance with any one of the preceding daims, wherein said coating comprises a stack of coating 
layers selected, e.g., from the group comprising CrN-CrC, CrN-CrZrN-CrN and CrN-CrC-ZrCN, said stack of 
coatings being applied in the same physical vapour deposition apparatus as said Cr layers using arc evaporation 
and/or magnetron sputtering with cathodes of Cr. Zr and optionally also of graphite and wiUi the addition of 
nitrogen or carbon-containing gases to the atmosphere of said physical vapour deposition apparatus. 

12. An artide of organic material having a coating applied by a physical vapour deposition process, in particular 
by one or more of the preceding method daims, 

characterised in that a diffusion banier for water coming from said artide is present between said artide and 
said coating and comprises a first Cr layer deposited on said article by a physical vapour deposition process 
using neutral atoms and a further layer of Cr on said first layer deposited using Cr Ions, 

13. An artide in accordance with daim 12 having at least one of the following features: 

Cr ions implanted into the first Cr layer 

Cr ions implanted into a surface layer of the artide beneath said first Cr layer and 
densification of said first Cr layer. 

14. An artide in accordance with either of the claims 12 or 13, wherein the thickness of said first cr layer lies 
in the range tip to a maximum of about 0.1 pm. 

15. An artide in accordance with any one of the preceding daims 1 2 to 1 4, wherein the thickness of said further 
Cr layer lies in the range from about 0.1 pm to about 0.4 \xm, 

16. An artide in accordance with any one of the preceding daims 1 2 to 1 5, wherein said further Cr layer Is a 
layers deposited by arc evaporation. 

17. An artide in accordance with any one of the preceding daims 12 to 16, wherein an interface layer of Crtsi to 
Improve adhesion between the further Cr layer and said coating. 

18. An artide In accordance with daim 17, wherein said CrN layer has a gradual transition in composition going 
from the CrN layer to the coating or to the first layer thereof, the interface between the CrN layer and the 
coating Induding one or more elements of said coating. 

19. An artide in accordance wHh any one of the preceding daims, 12 to 16, vt^erein said coating comprises a stack 
of coating layers selected, e.g., from the gmup comprising CrN-CrC. CrN-CrZrN-CrN and CrN-CrC-ZrCN. 

20. A method of applying a coating by physical vapour deposition onto an artide of organic material, in particular 
of non- conductive organic material such as plastic and/or epoxy material, espedaliy ABS (Acrylonitrile- 
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Butadlena-Styrene Copolymers) and polymers with high temperature resistance, or onto an article of another 
composition coated with such organic material. 

characterised in that ^„ . ^ . c » 

a Cr layer Is deposited on the article prior to deposition of said coating to fomn a diffusion bamer for water 
coming from said article. 

1. An article of organic material having a coating applied by a physical vapour deposition process, in particular 
l>y one or more of the preceding method claims, . ■ , ^ 

characterised in that a diffusion banier for water coming from said arUcIe is present between said article and 
said coating and comprises a layer of Cr 
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Preliminary process sel-|-ings: 



Fig. 2 
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